Molecular diversity of marine glues: polyphenolic proteins from five mussel species.
Adhesive polyphenolic proteins have been purified and characterized from the feet of five marine mussels (Brachidontes exustus, Modiolus modiolus squamosus, Mytella guyanensis, Septifer bifurcatus, and Trichomya hirsuta). All five proteins contain high levels of 3,4-dihydroxyphenylalanine (DOPA), lysine, glycine, and serine or threonine. All but B. exustus also contain high levels (> or = 10%) of proline or 4-hydroxyproline. The polyphenolic proteins of all the mussels have repeated sequences of the motif X1-Y*-X2-Y*-X3-K, where Y* denotes tyrosine or DOPA. In two species (S. bifurcatus and B. exustus), X2 represents 3 amino acids (frequently glycine) and X3 is absent. M. guyanensis is similar except that X2 is reduced to 2 amino acids. In T. hirsuta and M. m. squamosus, however, X2 is absent and X3 occurs as alanine or hydroxyproline. All proteins share approximately equimolar proportions of tyrosyl- and lysyl-derived residues. Although all of the mussels examined thus far are adhesively opportunistic with respect to substratum type, a rigidly invariant sequence does not appear to be necessary for achieving this.